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DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

This application is a continuation of U.S. patent applica-
tion Ser. No. 15/817,239, filed on Nov. 19, 2017, which
claims the priority benefit of Korean Patent Application No.
10-2016-0157470, filed on Nov. 24, 2016, which are hereby
incorporated by reference in their entirety for all purposes as
if fully set forth herein.

BACKGROUND
Field of the Disclosure

The present disclosure relates to a display device, and
more particularly, to a display device with a reduced bezel
in outer peripheral portions thereof while protecting a plu-
rality of circuit films, a printed circuit board, and the like,
connected to a display panel and improving heat dissipation
performance.

Description of the Background

In general, research into flat panel display devices, includ-
ing liquid crystal display (LCD) devices, plasma display
panel (PDP) devices, field emission display (FED) devices,
light-emitting display devices, and the like, has been
actively undertaken. Among such flat panel display devices,
LCD devices and light-emitting display devices have come
to prominence, due to advantages thereof, such as adapt-
ability to mass production, easy implementation of a driving
unit, as well as the realization of high resolution.

Recently, research into, and development, of flat panel
display devices has been particularly required in terms of
designs with high consumer appeal, as well as technical
aspects.

In this regard, attempts to realize a display device having
a slimmed profile or a minimized thickness have consis-
tently been undertaken. In addition, requests for slimmed or
aesthetically-enhanced designs able to stimulate sales by
appealing to the aesthetic sense of consumers are gradually
increasing.

However, according to the development of designs for
slimmed or aesthetically-enhanced display devices that has
been undertaken to date, components of display devices of
the related art have been used by only modifying the
structures thereof. Thus, the ability to develop slimmed
display devices or new designs has been limited.

In particular, in display devices having an ultra-high
resolution or a large area, research and development have
been actively undertaken into narrow-bezel display devices
in which the area of peripheral portions is reduced, or
borderless display devices from which the peripheral por-
tions are removed in order to satisfy design demands of
consumers.

A narrow-bezel display device or a borderless display
device, from which peripheral portions are removed, will be
described with reference to FIGS. 1 and 2. A display device
of the related art includes: a set cover 100 having an
accommodation space defined by a set plate 111 and set
sidewalls 112; a guide frame 120 seated in the set cover 100
to be received in the accommodation space; a display unit
130 including a display panel 131 seated in the guide frame
120; a circuit-accommodating portion 150 provided between
one side surface of the guide frame 120 and one sidewall of
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the set sidewalls 112, in parallel to the one surface of the
guide frame 120; a plurality of circuit films 134 disposed in
the circuit-accommodating portion 150 to be connected to
the display panel 131; a printed circuit board (PCB) 135
disposed in the circuit-accommodating portion 150 to be
connected to the plurality of circuit films 134; a backlight
unit 132; and a decorative cover 140 covering the circuit-
accommodating portion 150.

The decorative cover 140 is coupled to the one side
surface of the guide frame 120 and the one sidewall of the
set sidewalls 112, in parallel to the one side surface of the
guide frame 120, to cover the space between the one side
surface of the guide frame 120 and the one sidewall of the
set sidewalls 112, i.e. the circuit-accommodating portion
150, thereby protecting the PCB 135 and the plurality of
circuit films 134. In this regard, the decorative cover 140
includes a plurality of first and second coupling members
142 and 143.

According to such a display device, however, the deco-
rative cover 140 covers the front side of the circuit-accom-
modating portion 150, thereby increasing the width of the
front edges of the display device, in particular, the width W1
of the area in which the circuit films 134 are disposed. This
consequently hinders the ability to form a variety of inno-
vative designs demanded by consumers.

In particular, since the size of panels is gradually increas-
ing, reducing the bezel width has been at the forefront in
terms of technological aspects. Studies for minimizing the
bezel width of display devices while protecting internal
components of display devices, such as circuit films and
PCBs, are necessary.

SUMMARY

Various aspects of the present disclosure provide a display
device having a narrow bezel, a slimmed profile, and a light
weight, in which the width of peripheral portions of the front
surface is significantly reduced.

Also provided is a display device configured to protect a
plurality of circuit films, a printed circuit board (PCB), and
the like connected to a display panel and improve heat
dissipation performance while significantly reducing the
width of the peripheral portions of the front surface.

The present disclosure is not limited to the aforemen-
tioned description, and other objects not explicitly disclosed
herein will be clearly understood by a person skilled in the
art from the description provided hereinafter.

According to an aspect of the present disclosure, provided
is a narrow-bezel display device configured to reduce a bezel
in outer peripheral portions thereof while protecting a plu-
rality of circuit films, a printed circuit board, and the like,
connected to a display panel and improving heat dissipation
performance.

According to exemplary aspects, a display device can
have a narrow bezel, a slimmed profile, and a light weight,
in which the width of peripheral portions of the front surface
is significantly reduced.

In addition, according to exemplary aspects, it is possible
to protect a plurality of circuit films, a PCB, and the like
connected to a display panel and improve heat dissipation
performance while significantly reducing the width of the
peripheral portions of the front surface.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
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plary and explanatory and are intended to provide further
explanation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the present disclosure will be more clearly understood from
the following detailed description when taken in conjunction
with the accompanying drawings, in which:

FIG. 1 is a perspective view illustrating a typical display
device;

FIG. 2 is a cross-sectional view of the decorative cover
taken along line A-A in FIG. 1;

FIG. 3 is a perspective view illustrating a display device
according to an aspect of the present disclosure;

FIG. 4 is a rear view illustrating portions of the display
device according to aspects of the present disclosure;

FIG. 5 is an enlarged view of part P in FIG. 4;

FIG. 6 is a cross-sectional view taken along line A-A in
FIG. 5;

FIG. 7 is a cross-sectional view taken along line B-B in
FIG. 5;

FIGS. 8 and 9 are cross-sectional views illustrating other
aspects of the disclosure, corresponding to the cross-section
taken along line A-A in FIG. 5; and

FIG. 10 is a cross-sectional view illustrating the other
aspect of the disclosure, corresponding to the cross-section
taken along line B-B in FIG. 5.

DETAILED DESCRIPTION

Hereinafter, reference will be made to aspects of the
present disclosure in detail, examples of which are illus-
trated in the accompanying drawings. Throughout this docu-
ment, reference should be made to the drawings, in which
the same reference numerals and symbols will be used to
designate the same or like components. In the following
description of the present disclosure, detailed descriptions of
known functions and components incorporated herein will
be omitted in the case that the subject matter of the present
disclosure may be rendered unclear thereby.

It will also be understood that, while terms such as “first,”
“second,” “A,” “B,” “(a),” and “(b)” may be used herein to
describe various elements, such terms are merely used to
distinguish one element from another element. The sub-
stance, sequence, order, or number of these elements is not
limited by these terms. It will be understood that when an
element is referred to as being “connected to” or “coupled
to” another element, not only can it be “directly connected
or coupled to” the other element, but it can also be “indi-
rectly connected or coupled to” the other element via an
“intervening” element. In the same context, it will be
understood that when an element is referred to as being
formed “on” or “under” another element, not only can it be
directly formed on or under another element, but it can also
be indirectly formed on or under another element via an
intervening element.

FIG. 3 is a perspective view illustrating a display device
according to exemplary aspects, FIG. 4 is a rear view
illustrating portions of the display device according to
aspects of the present disclosure, FIG. 5 is an enlarged view
of part P in FIG. 4, FIG. 6 is a cross-sectional view taken
along line A-A in FIG. 5, FIG. 7 is a cross-sectional view
taken along line B-B in FIG. 5, FIGS. 8 and 9 are cross-
sectional views illustrating other aspects of the present
disclosure, corresponding to the cross-section taken along
line A-A in FIG. 5, and FIG. 10 is a cross-sectional view
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4

illustrating the other aspects of the disclosure, corresponding
to the cross-section taken along line B-B in FIG. 5.

As illustrated in the drawings, a display device 300
according to exemplary aspects includes a display panel
301, a plurality of circuit films 321, a back cover 310, and
a plurality of first support members 325. In each of the
plurality of circuit films 321, one edge is connected to the
display panel 301 and the other edge is connected to a
printed circuit board (PCB) 320. The plurality of circuit
films 321 are bendable, to have a curved shape, to be
arranged in parallel to the rear surface of the display panel
301, in a position spaced apart from one edge (i.e. the bottom
edge in the drawings) of the display panel 301. The plurality
of circuit films 321 are spaced apart from each other along
the edge of the display panel 301. The back cover 310 is
disposed on the rear surface of the display panel 301, such
that the circuit films 321 and the PCB 320 are accommo-
dated in the display device 300. The plurality of first support
members 325 are attached to the PCB 320 and the back
cover 310 while supporting the PCB 320 and the back cover
310, such that a distance between the PCB 320 and the back
cover 310 is maintained.

First, comparing FIG. 3 with FIG. 1, it can be appreciated
that the width of the peripheral portion, i.e. the bezel width,
of the display device 300 according to exemplary aspects is
significantly reduced from that of the related art display
device. In particular, the width of the back cover 310
corresponding to the bottom bezel is significantly reduced,
as compared to the bezel width W1 of the related art display
device, such that a narrow bezel design can be realized.

Differently from the related art device, in the display
device 300 according to exemplary aspects, the circuit films
321 and the PCB 320 are arranged in parallel to the rear
surface of the display panel 301 to reduce the bezel width,
as illustrated in FIGS. 4 to 10.

As illustrated in FIGS. 4 and 5, the plurality of circuit
films 321 is spaced apart from each other along the edge of
the display panel 301. One edge of each of the circuit films
321 is electrically connected to the display panel 301, and
the other edge of each of the circuit films 321 is electrically
connected to the PCB 320. The circuit films 321 are bent, to
have a curved shape, to be arranged in parallel to the rear
surface of the display panel 301, in a position spaced apart
from one edge (i.e. the bottom edge in the drawings) of the
display panel 301.

This configuration can maximally reduce the bezel width
compared to the related art. In particular, the bezel width in
the edge of the display panel 301 adjacent to the circuit films
321 is significantly reduced, such that a narrow bezel can be
realized.

The display panel 301 according to exemplary aspects is
applicable to the display panel regardless of whether the
display panel is an LCD panel or a light-emitting display
panel.

When the display panel 301 is an LCD panel, the display
device may further include a backlight unit irradiating light
onto the LCD panel, a bottom polarizer attached to a bottom
substrate, and a top polarizer attached to the top surface of
a top substrate. The configurations of the bottom substrate
and the top substrate may be selected from a variety of
shapes known in the art, depending on the driving mode of
the LCD panel, such as a twisted nematic (TN) mode, a
vertical alignment (VA) mode, an in-plane switching (IPS)
mode, and a fringe field switching (FFS) mode.

In addition, when the display panel 301 is a light-emitting
display panel, the light-emitting display panel 301 may
include a bottom substrate including a plurality of light-



US 10,952,351 B2

5

emitting cells located in areas defined by a plurality of gate
lines, a plurality of data lines, and a plurality of supply
voltage (VDD) lines. The light-emitting display panel 301
further includes a top substrate attached to the bottom
substrate and facing the bottom substrate.

In addition, each of the plurality of light-emitting cells
defined in the bottom substrate includes at least one switch-
ing transistor connected to a gate line among the plurality of
gate lines and a data line among the plurality of data lines,
at least one driving transistor connected to the switching
transistor and a supply voltage line among the plurality of
supply voltage lines, and a light-emitting device, e.g. an
organic light-emitting diode (OLED), emitting light in
response to a current controlled by switching of the driving
transistor. The composition of the top substrate includes a
moisture absorbent, or the like, to protect the light-emitting
device from moisture or oxygen in the ambient air.

The top substrate may further include a light-emitting
device connected to a driving transistor. In this case, the
light-emitting device in the bottom substrate may be omit-
ted.

According to exemplary aspects, the light-emitting dis-
play panel 301 is illustrated by way of example shown in
FIGS. 3 to 10. Since the light-emitting display panel 301 is
configured to irradiate light by itself, the backlight unit
emitting light is not illustrated. Hereinafter, the display panel
301 will be described as being a light-emitting display panel.

An organic compound contained in an array of pixels (or
subpixels) of the light-emitting display panel may be dete-
riorated when exposed to moisture or oxygen. To prevent the
problem of deteriorated pixels, an encapsulation member
301a is bonded to the rear surface of the display panel 301
to seal the array of pixels.

The encapsulation member 301a may be a metal substrate
or a glass substrate. A polarizer film (not shown) may be
bonded to the front surface of the display panel 301.

To prevent a light leakage phenomenon in which light
from the array of pixels leaks through the side surface of the
display panel 301, side seal members 3015 are provided on
side surfaces of the display panel 301.

The side seal members 3015 may be made of a polymer
material to which a black pigment is added. The side seal
members 3015 absorb light irradiated thereto from the array
of pixels, so that light exiting through the side surfaces of the
display panel 301 is prevented.

On at least one portion of the rectangular rear surface of
the display panel 301, adjacent to at least one edge of the
display panel 301, the plurality of flexible circuit films 321
having driving integrated circuits (ICs) 321a mounted
thereon are electrically connected to the display panel 301
and the PCB 320, and the PCB 320 is disposed in parallel to
the display panel 301.

The plurality of flexible circuit films 321 are attached to
the display panel 301 and the PCB 320 by means of a fixing
member 331, such as a resin, by tape automated bonding
(TAB). The plurality of flexible circuit films 321 may be one
of tape carrier packages (TCPs), chip-on-flexible boards and
chip-on-films (COFs).

Thus, the display panel 301 is electrically connected or
joined to the PCB 320 via the plurality of flexible circuit
films 321. The PCB 320 is electrically connected to the
plurality of flexible circuit films 321 to supply a variety of
signals to display images on the display panel 301.

The PCB 320 is electrically connected to the plurality of
flexible circuit films 321 to provide a variety of signals to
display images on the display panel 301, and the driving ICs
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321a or the like for controlling the driving of the display
panel 301 are mounted on the PCB 320.

The back cover 310 is provided on the rear surface of the
display panel 301, such that the circuit films 321 and the
PCB 320 are accommodated in the display device 300. The
back cover 310 can protect internal components, such as the
circuit films 321, the ICs 321a mounted on the circuit films
321, and the PCB 320, as well as the rear surface of the
display panel 301.

The first support members 325 are attached between the
PCB 320 and the back cover 310 while supporting the PCB
320 and the back cover 310 such that the distance therebe-
tween can be maintained. This configuration can protect the
bent circuit films 321, the ICs, the PCB 320, and the like. An
insulating member 314, such as graphite or an adhesive
insulation tape, is disposed on a portion of the back cover
310 corresponding to the PCB 320.

The first support members 325 are attached to the PCB
320 and the back cover 310 while supporting the PCB 320
and the back cover 310 such that the distance therebetween
can be maintained in order to prevent the circuit films 321
or the PCB 320 from being damaged by the pressing force
of bonding rollers during a bonding process of the display
panel 301 and the back cover 310 or by any physical
pressing force caused by a variety of reasons after the
bonding process.

In addition, exemplary aspects further provide second
support members 323 disposed between the circuit films 321
spaced apart from each other. The second support members
323 are situated between the display panel 301 and the back
cover 310 while supporting the display panel 301 and the
back cover 310 to prevent problems, in particular, caused by
the circuit films 321 being pulled and skewed in any
direction or the bends of the circuit films 321 being bent in
an angled shape or folded.

Since the second support members 323 are disposed
between the circuit films 321 while maintaining the distance
between the display panel 301 and the back cover 310, the
circuit films 321 can be protected from either the pressing
force of the bonding rollers during the bonding process or
pressing force after the bonding process.

In addition, exemplary aspects further include third sup-
port members 330 attached between the rear surface of the
display panel 301 and the circuit films 321 while supporting
the rear surface of the display panel 301 and the circuit films
321 such that a distance can be maintained therebetween.
The third support members 330 can absorb impacts or
pressing force delivered through the back cover 310 while
maintaining the distance between the rear surface of the
display panel 301 and the circuit films 321, thereby prevent-
ing the circuit films 321 from being deformed or damaged.

Each of the first support members 325, the second support
members 323, and the third support members 330 may be
implemented as an adhesive insulating tape, an adhesive
thermal conduction tape, or the like, made of a flexible
material having a predetermined thickness to absorb physi-
cal impacts. At least one type of members among the first
support members 325, the second support members 323, and
the third support members 330 may be made of a thermal
interface material (TIM).

The first support members 325, the second support mem-
bers 323, and the third support members 330 may be made
of a resin composition, such as epoxy, to which heat con-
ducting fillers are added. The heat conducting fillers may be
metal particles made of one of graphite, aluminum (Al),
copper (Cuw), nickel (Ni), and silver (Ag).
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On portions of the back cover 310, to which the second
support members 323 are attached, stepped portions 310¢
protrude toward the display panel 301 to increase the
strength of the back cover 310 without increasing the
thickness of the display device.

Heat dissipating members 311 are provided on the inner
surfaces of the stepped portions 310¢ of the back cover 310.
The driving ICs 321¢ mounted on the circuit films 321 are
in close contact with and supported by the heat dissipating
members 311, such that heat generated by the driving ICs
321a is rapidly discharged to the back cover 310 through the
heat dissipating members 311.

The heat dissipating members 311 may be made of
graphite, an adhesive heat conductive tape, a thermal inter-
face material (TIM), or the like.

Resin members 333 are provided on the rear surface of the
display panel 301, outside of the bent portion of the circuit
films 321, to maintain the curvature of the bend of the circuit
films 321, thereby preventing problems caused by the bend
of the circuit films 321 being bent in an angled shape or
folded.

The back cover 310 includes a first plate 310a disposed at
the rear of the display panel 301 and a second plate 3105
bent from an edge of the first plate 310a toward the
corresponding edge of the display panel 301 to protect the
circuit films 321 and the edge of the display panel 301. One
or more second plates 3105 having the same configuration
may be provided on one or more of the remaining edges of
the first plate 310a.

With this configuration, the back cover 310 serves to
protect the internal components, such as the circuit films 321
and the PCB 320, as well as the edges of the display panel
301, from external impacts while covering the rear surface
and the edges of the display panel 301.

The back cover 310 has inclined surfaces 312 on the outer
surfaces of the second plates 31056. The inclined surfaces
312 are shaped to decrease the thicknesses of the second
plates 3105 toward the distal ends of the second plates 3104.
This configuration can maximize a visual effect in which the
bezel width looks minimized when the display device is
viewed from the front.

The back cover 310 is made of a metal material, such as
aluminum (Al), aluminum alloy, stainless steel, and galva-
nized steel. The back cover 310 may be made of a glass
material to prevent the back cover 310 from being thermally
expanded or thermally deformed while reinforcing the
strength of the back cover 310.

As illustrated in FIGS. 8 to 10, when the back cover 310
is made of glass, a middle cabinet 340 is provided on an edge
of the back cover 310. The middle cabinet 340 is attached to
the back cover 310 by means of, for example, a bonding
material 341. The middle cabinet 340 may further be pro-
vided on one or more edges of the remaining edges of the
back cover 310. The middle cabinet 340 is attached to the
edge of the back cover 310 to cover the circuit films 321,
thereby protecting the circuit films 321 and the edge of the
display panel 301.

The back cover 310 made of glass, illustrated in FIG. 8,
is free from thermal expansion and thermal deformation due
to the hardness of glass being higher than that of metal. Due
to this characteristic feature, as illustrated in FIG. 8, the back
cover 310 made of glass is attached to the display panel 301
without the stepped portion 310c in a position in which the
second support member 323 is attached to the display panel
301, differently from the metal back cover 310 illustrated in
FIGS. 6 and 7.

10

15

20

25

30

35

40

45

50

55

60

65

8

In addition, as illustrated in FIGS. 9 and 10, a decorative
cover 350 is attached to the front surface of the middle
cabinet 340. The decorative cover 350 attached to the front
surface of the middle cabinet 340 can improve the aesthetic
design quality of the display device.

Although the display device according to exemplary
aspects has been illustrated, by way of example, as being a
light-emitting display panel in the drawings, exemplary
aspects are applicable to the LCD panel as described above.
In this case, the backlight module irradiating light to the
LCD panel may include a light source module, a light guide
plate providing the LCD panel with suitable light by pro-
cessing light emitted by the light source module, a light-
adjusting member, a light reflector, and the like. The light
source module is a component converting electrical energy
into light energy, which may be implemented as a light-
emitting diode (LED) assembly, a cold cathode fluorescent
lamp (CCFL), a hot cathode fluorescent lamp (HCFL), or the
like. No further detailed descriptions will be made, since
these components are well-known in the art.

According to exemplary aspects as set forth above, the
display device can have a narrow bezel, a slimmed profile,
and a light weight, in which the width of peripheral portions
of the front surface is significantly reduced.

In addition, according to exemplary aspects, it is possible
to protect the plurality of circuit films, the PCB, and the like
connected to the display panel and improve heat dissipation
performance while significantly reducing the width of the
peripheral portions of the front surface.

Although all of the components constituting exemplary
aspects have been described as being combined together or
as operating in concert with each other, the present disclo-
sure is not necessarily limited thereto. Rather, one or more
components may be selected from the entire components to
be combined together and operate in a combined form
within the scope of the present disclosure.

It will be understood that the terms “comprise,” “include,”
“have,” and any variations thereof used herein are intended
to cover non-exclusive inclusions unless explicitly described
to the contrary. Unless otherwise defined, all terms including
technical and scientific terms used herein have the same
meaning as commonly understood by a person skilled in the
art to which this disclosure belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and the present disclosure, and will not be
interpreted in an idealized or overly formal sense unless
expressly so defined herein.

The foregoing descriptions and the accompanying draw-
ings have been presented in order to explain the certain
principles of the present disclosure. A person skilled in the
art to which the present disclosure relates could make many
modifications and variations by combining, dividing, sub-
stituting for, or changing the elements without departing
from the principle of the present disclosure. The foregoing
aspects disclosed herein shall be interpreted as illustrative
only but not as limitative of the principle and scope of the
present disclosure. It should be understood that the scope of
the present disclosure shall be defined by the appended
Claims and all of their equivalents fall within the scope of
the present disclosure.

What is claimed is:

1. A display device, comprising:

a display panel;

a printed circuit board engaged with the display panel;
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a plurality of flexible circuit films having one end con-
nected to the display panel and the other end connected
to the printed circuit board, wherein the plurality of
flexible circuit films is arranged in parallel with each
other at a rear surface of the display panel; 5

a back cover disposed on the rear surface of the display
panel, such that the plurality of flexible circuit films and
the printed circuit board are accommodated in the
display device;

a plurality of first support members configured to support
the printed circuit board and the back cover, and
maintain a distance between the printed circuit board
and the back cover; and

aplurality of second support members disposed at a space
between each adjacent flexible circuit films of the
plurality of flexible circuit films and configured to
support the display panel and the back cover,

wherein the back cover comprising:

a plurality of stepped portions where the plurality of 20
second support members are attached, the stepped
portions protruding toward the display panel,

a first plate disposed at the rear of the display panel, and

a second plate bent from an edge of the first plate
toward an edge of the display panel to protect the
flexible circuit films and the edge of the display
panel,

wherein bending portions of the flexible circuit films
are positioned in a space between the display panel
and the first plate below the stepped portions.

2. The display device according to claim 1, wherein the
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plurality of flexible circuit films are spaced apart from a
predetermined edge of the display panel, and the one end
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and the other end are spaced apart from each other along the
predetermined edge of the display panel.

3. The display device according to claim 1, further com-
prising a plurality of third support members supporting the
display panel and the plurality of flexible circuit films and
maintaining a distance between the display panel and the
plurality of flexible circuit films.

4. The display device according to claim 1, further com-
prising a plurality of heat dissipating members disposed on
inner surfaces of the plurality of stepped portions of the back
cover.

5. The display device according to claim 4, wherein each
of the plurality of flexible circuit films comprises a driving
integrated circuit in close contact with and supported by the
plurality of heat dissipating members.

6. The display device according to claim 1, further com-
prising a plurality of resin members provided on the rear
surface of the display panel, outside of bent portions of the
flexible circuit films and maintaining a shape of the bent
portions of the flexible circuit films.

7. The display device according to claim 6, wherein the
second plate of the back cover has an inclined surface at an
outer end, the inclined surface having a gradually decreasing
thickness toward an end of the second plate.

8. The display device according to claim 1, further com-
prising a middle cabinet attached to an edge of the back
cover to cover the flexible circuit films and protecting the
flexible circuit films and an edge of the display panel
corresponding thereto.

9. The display device according to claim 8, further com-
prising a decorative cover attached to the middle cabinet to
improve an aesthetic design quality of the display device.
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